_____,_ ~____~_~ L-LL------of the solution of the generalized Riemann problem. We study here the of the solution of the generalized Riemann problem. We study here the gas dynamics system in both Lagrangian and Eulerian coordinates and we apply the general method of approximation proposed in Le FlochRaviart [6] .
In the first part [6] , we Then, let us recall that the problem (1. 1)-(1.2) admits an entropy weak solution U = U (x, t), locally defined in the neighbourhood of the origin (x, t) _ (o, 0), which has the same structure as that of U°. For details, we refer to Li Tatsien-Yu Wenci [8] and Harabetian [5] .
In [6] , we looked for an asymptotic expansion for the function U in the [10] ).
An outline of the paper is as follows. Section 2 is devoted to the techniques of asymptotic expansion of Le Floch-Raviart [6] for a nonlinear hyperbolic system under a general nonconservative form. Then, in Section 3, we consider the system of gas dynamics in Lagrangian coordinates. In Section 4, the Eulerian system is treated.
OUTLINES OF THE GENERAL THEORY
Let us begin by recalling the techniques of asymptotic expansion of Le Floch-Raviart [6] . For such that ..-
_____ _ ~ . - [4] , [9] . Thanks to (4 . 21), the function (Xg is continuous at ~ = u~ -c°. Therefore, using (4. 9) and (4.10), we havẽ wmcn yieias ai, 3. Next, we consider the case of a 3-shock wave (again the derivation is similar in the case of a 1-shock wave). Lemma 3. 7 We begin by computing the right hand side of (4. 35). Using (4. 7) and (4. 9), we get 
